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Abstract: Objective Based on the theory of “quality discrimination by color characteristic”, the correlation between the leaves
color and the effective components of icariin was analyzed in order to provide theoretical reference for the establishment of the
quality evaluation system of “quality discrimination by color characteristic” of Epimedium sagittatum. Methods The apparent
color indexes (brightness value L”, redness value a”, yellowness chromaticity value b, and total color difference E*) of 103

batches of E. sagittatum leaves were determined by the color difference method. The contents of epimedin A, epimedin B,
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epimedin C, icariin and baohuoside I were determined by HPLC and the total flavonoid contents were determined by UV
spectrophotometry in the leaves. Analysis of variance, K-cluster analysis, correlation analysis, and regression analysis were
performed by SPSS software. Results The apparent color indexes of L*, a*, b* and E*of 103 batches of E. sagittatum leaves
were in the range of 33.38—48.22, —7.56—-3.50, 9.17—28.68, and 36.82—56.38, respectively, which showed that there was a
significant difference in their apparent coloration; Quantitative analysis of the effective components showed that the content of
epimedin A, epimedin B, epimedin C, icariin, baohuoside I, total flavonoids in the leaves of E. sagittatum was in the range of
0.28—3.55 mg/g, 0.20—3.60 mg/g, 11.10—124.51 mg/g, ranging from 0.28—30.55 mg/g, 0.28—7.32 mg/g, and ranged from
26.72—169.12 mg/g, respectively. After K-cluster analysis, the leaves of E. sagittatum were divided into [V types, in which
the leaves of the III type were of uniform color, showing bright yellow-green and diluted yellow spots, and the content of active
ingredients was at the highest level compared with the other four types. The correlation analysis showed that the total flavonoids
and the other five active ingredients were positively correlated with L*, b*, and E* (P < 0.05), and were negatively correlated
with a* (P < 0.05); According to the regression analysis, the regression equation between icariin and color index was ¥ = 0.009
269 +0.00 0236L" + 0.000 881a™ + 0.000 214b". Conclusion The results of this study show that the color of the leaves of E.
sagittatum is highly correlated with the content of active ingredients, which can provide a reference basis for the rapid prediction
of the content of active ingredients in the leaves of E. sagittatum and the construction of the evaluation system of “quality
discrimination by color characteristic”.
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Fig.3 Distribution range of sample color difference values a”, b*, L* and total color difference value E”



FED 2025638 $56% B5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

» 1769 »

A B
4 ~ 4r 4r ~ 4r
T/D\D a ‘!_30 _‘/:D & ‘_00
o 3r o0 3+ >3k & 3t
en & =} \ on a g
g A a = £ . 2 =
IO s .. ., E2 2 2a + a .t ® 2
£ as LN N -‘““ﬁ o [t ab e L " ‘uﬁ
I | S VO W € . SR S I | i on llas st & aya b N
i 1 B aa, OB ada i Had a0 g -.J‘f . Ly 4 ‘A‘ Ba ap Ao, Aapr%a Ah“'}.:f CEER
E b ."..“.‘“h.“‘*“ | ’40 b f‘;‘u.—“‘.‘.nl“‘.‘.‘- ‘I‘ﬁ .
0 50 100 HAEE A o 50 100 HI# € B
C 150 FEdhgns (S1~S103) 150 D FEigns (S1~S103)
r r ~ 401 ~ 40r
~ a '\:-\ T!_JI) A ‘.C‘D
woor © at . fa s éﬂoo- ﬁ & 307 » 5 & 30
on S E a & s 4 <
E . Y s saa T s 20T Sa5 5 s wsfa 2207
= 4 s e bt oa g [l a B a o aa Ay B ey
O S0pat .t Seduga wng ST S0l (i E oo ata e ayladatLteteeg CEE
» B ___..:.‘:‘“ s £ R W ar 10pasa . | o4 nﬂ:na“ .aTg 100 m
g 0 50 100 : 0 50 100 TR
. FEdhgn s (S1~S103) FEfg S (S1~S103)
3r 8r 200
_ a a T N . TOD
T o6r o 6 s 150
&0 en a & 4
0 E b A‘ Enéa a AAA AA AAR%
Eoaf a8 . 5 4 LA Tt s A 55100
m e s L0 Al ya ) e LL
ﬂuﬂ 2F ‘Aé;rf AA AAA‘A &AAA“,‘A‘:‘AAHH 2r s At Aas 8 “ 1 50
ﬁﬁl AA N AA: ab AA‘M‘AM ﬂﬂ‘%‘r&g“ B a i
0 A . . L 0 .
50 100 50 100 SR
FEfSmS (S1~S103) FEfmS (S1~S103)

A-RFREIEE A SR AEE: B-AFMREEE B S BIMEE: C-AFFERPHEE C & RNMEE: D-AFRMmEEET S RN
PATER E-NFERER AT LS RV E P AR RS S A R AV

A-distribution range of epimedin A of different samples; B-distribution range of epimedin B of different samples; C-distribution range of epimedin C of
different samples; D-distribution range of icariin of different samples; E-distribution range of baohuoside I of different samples; F-distribution range of total

flavonoids of different samples.

& 4

HEFESAURS S ENHEE

Fig. 4 Distribution range of the contents of each active ingredient in E. sagittatum

x2 K-REDSHER
Table 2 Results of K-cluster analysis

R 8 AR B L A R AIE

F FE S5

I S1. S2. S9. S10. S11. S19. S21. S23. S24. M} #AT e, WARAI WeRtant f R 2K AT, KiEFH
S29. S32. S40. S43. S45. S49. S50. S52.  HEFEPEL, M RRKEETESEUR, WLE AT
S55. S57. S60. S64. S67. S68. S72. S73.
S80. S82. S85. S86. S88. S90. S96

Il S26. S35. S51. S53. S54. S56. S58. S61. B Il M EANEFERERS | KERA, (HRZREEAE AN
S62. S66. S81. S84. S91. S93. S94. S97. i, MH EIMELEERA WA B OB S
5101

Il S7. S12. S27. S33. S38. S46. S47. S77. S79 M #fkta 2zt —, RIRIRAEM AR, G & B

T HoAth 4 2800 F femiKF

IV S3. S4. S6. S8. S14. S16. S18. S20. S22. LM H R A A FEMFEORL, A OEREESOEE N
S25. S34. S36. S42. S44. S65. S74. S75.  {ABfH
$83. S89. S95. S99. S100

V S5, S13. S15. S17. S28. S30. S31. S37. M FEEMEFEEER, KEZRMAAGHEREI S (DLAGR) ,

S39. S41. S48. S59. S63. S69. S70. S71.
S76. S78. S87. S92. S98. S102. S103

i €622 DR S (R AHL L BB R

F AL, aMERTH 5 AL, AR BB HY

FESR

1Az, m R B EE AR A, 2

SR OO, B I Rt

bR L' a's b E'RITEIMEN 46.01. —5.92, 26.22.

5

3.31, HAZEE A 9 E B, §EE C. mFET.

FEE L SHEERE BT HMEN 1,54, 1,57,



= 1770 »

FED 2025638 $56% B5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

74.4. 19.69. 2.85. 125.84 mg/g; HIVEHIH L,
b*. EMHATEE 2 £, a™MbT 55 3 47, #EE A,
HFEE B EEERRE BT E 2 £, 9EE
C. BFETSOHMEELTSE 3 £, HFah2
o R B A SRR R AT, Ty R
SRERAE LB BT . SEIVET PR R B 2 Fabr
L'\ a'\ b's E'WIPIEN 43.59. -5.53. 20.36.
48.48, HHZEE A\ FAE E B, FAE T C. MEEET.
FREH I LI EFAEA 111 1.00. 62.62.
1544, 2.40. 111.06 mg/g; H VK LYEL T
BINL, aMTE 1AL, BT EMEA T 4 40,
BIET A, THEE B RESHTH 3, ¥
BE C. BFEEH. FETL DERSELT
AR, m R EAOGEERR, KRZERMAFN
BEMAPE S D WAT), MG ZERNEEOR
EILE AP, 28V R RS R 2 FR bR
L™ a"\ b\ EW°E¥ME N 41,78, —4.53, 13.93,
4431, BAEE A, ¥ E B, WIEE C. BEHE
H. FEH L SRR ECFIEA 1.10,
0.94. 48.82. 9.70. 1.77. 89.26 mg/g. 51
RN A RO R BOIIAES 1 AL, WA IR
THEFEEEAOK S, 2R ESKOWTO
BERL, FEM RS 2B 1 RAA s 'Y

TESE 50, M BEARTOOEE, RMARHELENA
BEA, M BRI, LB,
an PEAR B I e K28 40 A &5 R 3R W A 3 o
2 58 JUR A & & AFAEAR R M
34 BiMHEFEMRRACESEYRASTEEN
XM

B EEN RN GAESH NS & &
bR T AR i, Wk s BoR, ATUVE R LTS
HIFEE C ERFEIEMIL (P<0.05), SEFEET.
FREFL S EMREEIEHER (P<0.01); o5
BHEE C. EEET EMEE MM (P<0.001) ,
5 SR 2R E AR (P<0.0D), HEEFILE
BEAAIR (P<0.05); b"S5ilFEE A 25 IEAM
kK (P<0.05), 5997 ¢ B. ¥ @ C. HEEY.
FREHL S 2R IEAEC (P<0.001); E°5
P E B £ EF EMHE (P<0.05), 598 E C.
SRR EEAL DT RN EA K (P<
0.001) o AH I 731 5 SR BAFE St B EE A L8y,
HIEEE C. BFEY. FEHL LS BN,
CLLREMH o s, WIEEE C. BFEET . EETL
ST e WA R b, w
TE A WIREE B, WAEE C. BFEEH. FEY
I T 2 e

A4 hE P RRRR ”

00 'O " 2H:D-HP

*k *.

s o0e00@00@ ¢

* W A ‘ *’ *’ q *’ "
i B *’ /*, 4 Ek, -
. . ok . .*Jiiéico P 0
**......&iiéﬁ P“

—0.6
EFET L D

-0.8

-1.0

“P<<0.05 "P<<0.01 **P<<0.001.

5 FiEFERNCFSEUAI SENBXMEIHN

Fig.5 Correlation analysis between color difference values and active ingredient contents of E. sagittatum
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